Metallation of Azobenzenes by
Suinmary The formation of metallated azobenzene derivatives by fluorine-abstraction reactions using nucleophilic transition metal reagents has been achieved ; the structure of an ortho-metallated complex, derived from decafluoroazobenzene and also containing a PhzP(C,H,-C,H,) ligand is described.
FORMATION of ortho-metallated derivatives of azobenzenes has involved loss of a hydrogen atom from an aromatic ring as molecular hydrogen, methane, or hydrogen ch1oride.l With palladium(I1) chloride evidence for an electrophilic reaction has been generally accepted .2 However, electronrich transition metal complexes appear to metallate azobenzenes by a nucleophilic mechanism .3 Since fluorocarbons, particularly polyfluoroaromatic compounds, are particularly susceptible to nucleophilic attack it seemed possible that penta-and deca-fluoroazobenzene could be metallated by loss of fluoride, establishing a new reaction path for the formation of carbon-metal o-bonds by orthometallation. The ruthenium compound RuMe(PPh,),(q-C,H,), which is very prone to form metallated complexe~,~ reacts with decafluoroazobenzene in light petroleum a t 100" to afford ( 17) with the phenyl carbon C(19) forms a 0, .rr-chelating arrangement of the sort previously observed in two iron carbonyl complexes.s The C,H, ring is nearly perpendicular (dihedral angle = 91.0') to the phenyl ring to which it is bound. Distances within the substituted cyclopentadienyl ring are equal within experimental error ; however C( 13) and C ( 17) We thank the S.R.C. and the National Science Foundation for support. 
